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social stability (e.g. regrouping) will have a larger negative effect in small groups 25 compared to large groups. Approximately 1600 organic entire male pigs of the breed 26 (Landrace x Yorkshire) x Duroc were reared in parallel in five organic herds, 27 distributed across four batches in a 2x2 factorial design in order to test the influence 28 of social mixing (presence or absence of social mixing at relocation) and group size 29 (15 and 30 animals). Animals were able to socialise with piglets from other litters 30 during the lactation period, and were all mixed across litters at weaning. A second 31 mixing occurred at insertion to fattening pens for pigs being regrouped. Counting of 32 skin lesions (1348 or 1124 pigs) and registration of mounting behaviour (1434 or 33 1258 pigs) were done on two occasions during the experimental period. No 34 interactive effects were found between social mixing and group size on either skin 35 lesions or mounting frequency. Herd differences were found for both mounting 36 frequency and number of skin lesions. No association between skin lesions and 37 mounting were revealed. Social mixing and group size were shown as interacting 38
Introduction 57
Surgical castration of pigs is a routine procedure in many countries, not least in 58
Denmark, where currently more than 10 million male pigs are surgically castrated 59 each year. The castration procedure causes stress and pain (Prunier et al., 2006 ) 60 with decreased animal welfare as a result. As regards the organic production system, 61 castration further conflicts with the ethical values concerning animal integrity 62 (Verhoog et al., 2004) . In Denmark, legislation on the castration procedure prescribes 63 the use of an analgesic prior to the surgical intervention (since 2009). However, even 64 with the use of analgesia, welfare issues related to the procedure are still present 65 (Prunier et al., 2006; von Borell et al., 2009) . The castration procedure is also time 66 consuming, not least within the organic farming system where sows farrow in outdoor 67 paddocks. Based on these considerations, alternatives to surgical castration are 68 needed. One alternative, which is in accordance with the values in organic farming, is 69 production of entire male pigs. However, different welfare issues associated with this 70 production method are reported, due to the behaviour of entire males caused by the 71 hormonal changes during sexual maturation. The main effects reported are increased 72 6 mixed groups of pigs, as suggested by Fredriksen et al. (2008) . Following formation 121 of a new group, a dominance hierachy is established to give social stability and 122 minimize costly aggressive interactions (Turner and Edwards, 2004) . It is 123 hypothesised that procedures that influence the social stability (e.g. regrouping) will 124 have a larger negative effect in small groups compared to large groups (when 125 comparing group sizes of 15 and 30 animals). The overall aim was to investigate 126 management approaches in relation to welfare of organic entire male pigs, focusing 127 on the effect of social mixing and group size on levels of mounting behaviour and 128 skin lesions. 129
130

Material and methods 131
Animals 132
The target population, consisting of 1603 organic entire male pigs of the breed 133 (Landrace x Yorkshire) x Duroc, constituted a hypothetical population representing 134 entire males reared within the organic pig production system in DK. Entire male pigs 135 are not produced on a regular basis within Danish organic pig production. The pigs 136 were reared in parallel in five Danish commercial organic pig herds. 137
During the study, 248 pigs were excluded due to disease, death, deviations from 138 study design, missing registrations and early slaughter. 139
140
Housing system 141
This study is part of a larger study on organic entire male pigs, with a thorough 142 description of housing system and study design to be found in Thomsen et al. (2014a 143 and 2014b). The pigs were reared according to the standard Danish organic7 production system, with an indoor area consisting of an activity area with solid and 145 partially slatted floors and a resting area with straw bedding. Partitioning walls in the 146 indoor area were present in three herds. All pens had access to an outdoor run with 147 concrete floor and sprinkling system, either separated from the indoor area by solid 148 walls or with no separation. The fixed facilities in the pens included automatic feeders 149 or feeding troughs (2-7.5 animals per feeding place) including access to water by 150 individual water nipples/stations. Concentrate feed was provided ad libitum. 151
Roughage (clover/grass silage) was provided daily in the resting area. 152
Space allowance in the pens varied slightly between herds, but the stocking density 153 was similar between small and large group sizes, with approximately 1.2 m 2 per pig 154 on the indoor area and approximately 1 m 2 per pig on the outdoor area. 155
156
Study design 157
The experimental study was designed as a 2 x 2 factorial, stratified by social mixing ( 158 consisting of regrouping vs. simply relocation) and group size (approximately 15 vs. 159 30 animals), with parallel groups between and within 5 organic herds. Each herd 160 produced 4 batches, each consisting of four experimental pens of entire male pigs. 161
The study encompassed a two year period from 2011 to 2013, with two batches in 162 the winter season and two in the summer season. The winter season encompassed 163 birth of piglets in July to September and slaughter in January to March and the 164 summer season birth in January to March and slaughter in June to August. All male 165 pigs were born outdoors, with the possibility to familiarise with other litters in 166 neighbouring paddocks. At weaning all pigs were mixed with different litters and 167 located in pens resembling the rearing system normally used in the respective herds8 (in pens mixed with female pigs (herd 1(60 pigs/pen), herd 3 (one pen, 60 pigs/pen) 169 and herd 5 (60 pigs/pen)) or in single-sex pens (herd 2 (25 pigs/pen), herd 3 (one 170 pen, 60 pigs/pen) and herd 4 (30 pigs/pen)). At an average weight of 30 kg, approx. 171 5 weeks after weaning, the male pigs were allocated to the finishing pens according 172 to the experimental design. The pigs stayed in the experimental pens until slaughter. 173
The experimental design comprised two pens of regrouped pigs, with pigs being 174 mixed from two different weaning pens, and two pens of relocated pigs, with pigs 175 coming from only one weaning pen and simply being relocated into the experimental 176 pens (social mixing treatment). Besides this, two different group sizes were applied, 177 with each social mixing treatment having one pen of approximately 15 pigs and one 178 pen of 30 pigs (group size treatment). Herd 2 had group sizes of 11/12 and 25 179 animals due to smaller pen sizes. Animals were removed from the pens in case of 180 disease, death or early slaughter due to high weight, which gave smaller variations in 181 the group sizes (Table 1 ). In addition 4 pens were excluded caused by deviations 182 from the study design, e.g. animals not grouped according to experimental plan 183 (Table 2 ). All measures (mounting, skin lesions and other clinical assessments) were 184 performed at two registration points during the experimental period. The first 185 registration round was performed a week after insertion into experimental pens, and 186 the second within a week prior to first slaughter occasion. 187 188 Table 1 pens and animals with a total lesions score for the whole body can be seen in Table  236 2. Inter-observer reliability for assessment of skin lesions was determined as a high 237 (>0.6) agreement (range of 0.87-0.94 for the five body areas) based on weighted 238 kappa calculations (Cohen, 1960; Kundel and Polansky, 2003) . 239 Table 2 (regrouping/relocation), season (summer/winter), registration round (1-2) and in 263 some models higher order interactions. Since the number of animals per pen was notconstant (varying from 7 to 32), the models included an offset defined by the 265 logarithm of the number of animals per pen (N) and a logarithmic link was used so 266 the models were multiplicative. That is, the model stated that, 267
where ℎ is a random variable representing the number of mounts for a pen at 269 the h th herd, under the grouping size s, subject to the g th grouping system, at the 270 season t, at the registration round (corresponding age group) a. significantly affected the mean number of lesions (P < 0.036), with more lesions in 325 large groups compared to small groups. In addition, the mean number of lesions 326 significantly differed between registration rounds, with more lesions in the first 327 registration round compared to 2 nd round (P < 0.0001). Herd significantly affected the 328 mean number of lesions (P < 0.0001). Results are summarized in Table 4 . 329
The distribution of animals according to number of lesions on the front area showed a 330 different pattern between registration rounds, with more animals with 0 lesions in the 331 second round compared to the first round and most animals with at least 11 lesions 332 in the first round compared to the second round. The majority of animals in the 333 second round had 1-5 lesions, in contrast to a spread between 1-20 lesions for thefirst round (Fig. 3) Table 4 around here 341
342
The number of animals being lame, having a low body condition or being apathetic 343 was very low and statistical comparison between groups could not be performed. 344
Descriptive analysis showed no major difference between herds or grouping 345 treatments. Differences between registration rounds were only seen for body 346 condition score, with more animals being thin (score 1) at 1st round compared to 2nd 347 round (Table 5) . From the farmers own registrations only 4 animals were removed 348 due to lameness and 31 animals were registered with too low a weight to be included 349 in the planned slaughter rounds and were therefore excluded from the study. lesions between groups which were mixed at weaning and at insertion into fattening 374 pens and groups being socialised prior to weaning and then reared without mixing 375 from weaning to finish, when these were measured in the days just after mixing. 376
Rydhmer et al. (2013) found that entire males reared in intact groups and being 377 socialised prior to weaning showed less aggression, had fewer skin leisons, but 378 higher levels of mounting (at start and end of the study) compared to unfamiliar pigs 379 in groups mixed at insertion into fattening pens. 
